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These observations suggest that the compositional variations observed in mare basalts result from a 
complex source hybridization process similar to that suggested by Hughes et al [13]. In this scenario a 
late stage magma ocean component similar in composition to KREEP sinks into earlier magma ocean 
cumulates and the resulting mixture undergoes partial melting to form the mare basalt parent magmas. 
These magmas subsequently undergo fractional crystallization to create the observed fractionation trends. 
The major difference between our model and previous models such as Hughes et al [13] is that the 
KREEPy component mixes with distinct low-Ti and high-Ti mantle source regions, and that there is no 
significant mixing between these two source regions (e.g., figures 1,20). The physical process by which 
the KREEP component mixes with the cumulate mantle rocks Is uncertain; the KREEPy component may 
sink as solid blocks of crystalline material or as a liquid. For this material to sink, it must have been an Fe- 
rich precursor to KREEP and not true "urKREEP", whose density is lower than that of mare basalt. 
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Fig. 1. Ti/Sm vs Sm for mare 
basalts from all sites. High-Ti 
basalts plot along the upper mixing 
curve, low-Ti basalts along the 
lower curve. 
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Fig. 2. Sc/Sm vs Sm for mare 
basalts from all sites. Same 
symbols as figure 1. 




